Simulation of future climate variations using global circulation model and downscaling model by Ghadim, Hamed Benisi
SIMULATION OF FUTURE CLIMATE VARIATIONS USING GLOBAL
CIRCULATION MODEL AND DOWNSCALING MODEL
HAMED BENISI GHADIM
A dissertation submitted in partial fulfillment of the
requirements for the award of the degree of
Master of Engineering (Civil-Hydraulic and Hydrology)





Dedicated to my family and my friends
iv
ACKNOWLEDGMENT
In preparing this thesis, I was in contact with many people, researchers, and
academicians. They have contributed towards my understanding and thoughts. In
particular, I wish to express my sincere appreciation to my main thesis supervisor,
Assoc. Professor Dr. Sobri Harun, for his encouragement, guidance, critics and
enthusiastic effort and friendship. Without his continued support and interest, this
thesis would not have been same as presented here. My sincere appreciation also
extends to all my family and my friends who have provided assistance at various
occasions. Their views and tips are useful indeed. Allah blesses you all.
vABSTRACT
Precipitation is the main cause of variability in the water balance over space
and time on the earth surface, and changes in precipitation have important
implications for hydrology and water resources. Precipitation varies in space and
time as result of the general circulation patterns of atmospheric circulation and local
factors. This study proposes the application Statistical Downscaling Model (SDSM)
using three sets of data to investigate the climate variations. The data are the
observed daily data of large-scale predictor variables, National Centre for
Environmental Prediction (NCEP) and Global Circulation Model (GCM) simulations
from Hadley Centre 3rd generation (HadCM3). The records of daily precipitation data
(1961-1990) are from five stations namely, Ldg. Allagor, Pusat Kesihatan Kecil, Stn.
Petak, Ldg. Gedong and Ldg. Gula. Those stations are located in Perak, Malaysia.
The HadCM3 data starts from 1961 to 2099 were extracted for 30-year time slices.
The results of SDSM downscaling model on precipitation have shown that the
differences exist between current observed data and future periods (2020’s, 2050’s
and 2080’s) for the five stations. The observed parameters are mean daily
precipitation, wet days percentage, wet spell and dry spell with the future simulated
climate data for the periods 2020’s, 2050’s and 2080’s. The differences can be
recognized between the observed and simulated mean daily precipitation for the
future periods 2020’s. The SDSM model is generally feasible and reliable for use in
downscaling of precipitation in Perak, Malaysia.
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ABSTRAK
Curahan adalah punca utama kepada perubahan dalam kesimbangan air
dalam ruang dan masa di atas permukaan bumi, dan perubahan dalam curahan
mempunyai implikasi terhadap hidrologi dan sumber air. Variasi curahan dalam
ruang dan masa adalah akibat corak kitaran dalam atmosfera dan faktor lokal. Kajian
ini mencadangkan aplikasi Model Statistik Penskalaan Bawahan (SDSM)
menggunakan tiga set data untuk mengkaji variasi iklim. Data tersebut ialah data
cerapan harian, pembolehubah peramal berskala besar Pusat Peramalan Persekitaran
Kebangsaan (NCEP), dan Model Kitaran Alam (GCM) daripada generasi ke 3 Pusat
Hadley (HadCM3). Rekod data curahan harian (1961-1990) adalah daripada lima
stesen iaitu; Ldg. Allagor, Pusat Kesihatan Kecil, Stn. Petak, Ldg. Gedong and Ldg.
Gula. Lokasi stesen-stesen tersebut ialah di Perak, Malaysia. Data HadCM3 bermula
dari tahun 1961 hingga 2099 yang dibahagikan sela keratan masa 30 tahun.
Keputusan model penskalaan bawahan SDSM menunjukkan terdapat perbezaan
antara data dicerap semasa dengan waktu masa depan (2020an, 2050an dan 2080an)
untuk lima stesen tersebut. Parameter yang dicerap adalah curahan harian min,
peratus hari basah, hari basah dan hari kering dengan data iklim masa depan
disimulasi bagi tahun 2020an, 2050an dan 2080an. Perbezaan dapat dikenalpasti
antara min harian curahan dicerap dan disimulasi untuk waktu masa depan 2020.
Model SDSM secara amnya adalah sesuai dan boleh dipercaya untuk digunakan
dalam penskalaan bawahan curahan dalam kawasan Perak, Malaysia.
